Multi-faceted systems of the future will entail complex logic and reasoning with many levels of reasoning in intricate arrangement. The organization of these systems involves a web of connections and demonstrates selfdriven adaptability. They are designed for autonomy and may exhibit emergent behavior that can be visualized. Our quest continues to handle complexities, design and operation of these systems.
In April 2014 HRL Laboratories, LLC in Malibu, California announced that they successfully mapped HRL's neuromorphic video object recognition algorithms to a spike-domain neural computational framework "Systems of Neuromorphic Adaptive Plastic Scalable Electronics (SyNAPSE)". Hence, it is possible to develop an unattended, stand-alone autonomous object-recognition system that could operate without human supervision under a wide range of day or night environmental conditions. These algorithms emulate the visual processing flow of the mammalian brain using spike-based computations. This makes them accurate and efficient. SyNAPSE allows implementation of these algorithms up to 500 times more energy-efficient than conventional computers.
Another development to note is; Deep Learning algorithms that can provide adaptive behavior to complex systems of large-scale distributed networks through leveraging the big data.
All these recent developments are helping us to understand Complex Adaptive Systems. They are at the edge of chaos as they maintain dynamic stability through constant self-adjustment and evolution. As shown in figure below chaos and order are two complementary states of our world.
A dynamic balance exists between these two states. Order and structure are vital to life. Order ensures consistency and predictability and makes the creation of systems possible. However, too much order leads to rigidity and suppresses creativity. Chaos constantly changes the environment creating disorder and instability but can also lead to emergent behavior and allows novelty and creativity. Thus, sufficient order is necessary for a system to maintain an ongoing identity, along with enough chaos to ensure growth and development.
The challenge in Complex Adaptive Systems design is to design an organized complexity that will allow a system to achieve its goals. The 2014 Complex Adaptive Systems conference pushed the boundaries of research in complexity, by identifying challenges and opportunities
